Control of p53 and NF-κB signaling by WIP1 and MIF: role in cellular senescence and organismal aging.
The stress-activated signaling pathways, p53 and NF-κB, have a major role in the regulation of cellular senescence and organismal aging. These ancient signaling networks display functional antagonism via negative autoregulatory circuits. WIP1 (wildtype p53-induced phosphatase 1) and MIF (macrophage migration inhibitory factor) are signaling molecules which link together the p53 and NF-κB pathways via positive and negative feedback loops. It seems that the efficiency of the p53 signaling pathway declines during aging whereas that of NF-κB is clearly enhanced. Moreover, p53 is an important trigger of cellular senescence while NF-κB signaling seems to be involved in the induction of the senescence-associated secretory phenotype (SASP). MIF is a pro-inflammatory cytokine which inhibits the function of p53 signaling whereas it is linked to NF-κB signaling via a positive feedback loop. MIF knockout mice are healthier and live longer than their wild-type counterparts. An increased level of MIF can support inflammatory responses via enhancing NF-κB signaling and repressing the function of p53. p53 is an inducer of the expression of WIP1 which can subsequently inhibit NF-κB signaling. Several observations indicate that the activity of WIP1 decreases during the aging process, this being probably attributable to the decline in p53 function. Decreased WIP1 activity potentiates the activity of p38MAPK and NF-κB signaling leading to premature cellular senescence as well as low-level chronic inflammation. We will review the findings linking WIP1 and MIF to specific signaling responses of p53 and NF-κB and discuss their role in the regulation of cellular senescence and organismal aging.